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(54)Title: METHOD FOR FORMING FULL-LENGTH cDNA LIBRARY 
(57) Abstract 

A method for forming a cDNA library corresponding lo the full-length mRNA which comprises the step of forming RNA-DNA 
complexes through reverse transcription of primers with the use of the mRNA as a template; the step of chemically binding a molecule 
serving as a tag to the diol structure located in the 5'Cap ( mt G ppp N ) site of the mRNA constituting the RNA-DNA complexes; and the step 
of separating The RNA-DNA complex having the DNA corresponding lo the full-length mRNA Horn among the RNA-DNA complexes 
having the tagging molecule bonded thereto by taking advantage of the liinction of the tagging molecule. In this method, a full-length cDNA 
library is formed by efficiently labeling the 5'Cap site via a protein/enzyme reaction. Thus, a decrease in the efficiency of synthesizing the 
full-length cDNA due to the cleavage of the mRNA can be avoided and, consequently, the full-length cDNA can be synthesized at an 
elevated efficiency. 
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K (Sigma *±) 150 // 1 SrflD*.* ^ (22-26 C C) T:1#T£KJ££ tb So S&IC 
5U NaCl 5 nl\ mmm-^h')^^ (pH6. 1 ) 75^1 . fc=J:tf2. 5 

1 B#r H WK±#*fl&> 4 °C(Cfe^T15^iI^L, t'^WbL/c 

9 



3NSOOCID: <WO 9820122A1_I_> 



" U70,4UI " PCT/JP97/03992 

RNA-DNA fI^^#/ti^ti-|,o : fcmmm%x-9 J \ Wlz\80%J-$ 

J -JlX* 1 \B\m \ KNase .7 U — 7K70j« 1 iC/&J$-t£o 
RNase I <fc 5%£gcDNAe»&tR (i2Xr -v 7Y5tt 

cDNACD{$gtf<?# iift/i^ /cmRNA, & J;CKmRNA©3 ,' ^igJClglgfeS tl/c t'/ff- > 

RNase l,< y ? 7 - ClOOmM Tris-HCl ( P H7. 5.K 50mM EDTA . 2M NaOAc) 10 » 
1 N RNase I (RNase One ™:Promegafct) 200unit %tiUz_T, 37°CT-155jf s 11 M& 
RNA ZffiitL tz 0 
3c£gcDNAO£gaK (IH2 X f -j zfGXK)) 

7t'y>3->Lf:7 r * -r. * -y ? f- XlCcDNA;fr<3Mt^lfl«RSt- S <Z) £E5ih 
■tZtzih. 100 Aig ^S^tRNA (DNase I L -fc k<D) . £5mg (500 // 1 ) CD 
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Tris-HCl (pH7. 5). lOmM MgCl 2 . 20mM KC1 , 0. ImM EDTA, 0. ImM DTT ) fl 0 
i&ftltz'&, RNase H ><-j7r- 100 til KfllSjgU RNase H 3 unit^n^., 37°C 

T30fim)mULtz o io» sds 1 ^1 s o.5M edta-2 ui ^max. lo^HMk 

65 r 'C(;HUlU ^©±yf^[5]iRL^o o©J; -5 fc LT0iR$n^l #!l5££ficDNA 
(±■7 / -;U/^ d a^;UAT#tb$n. X t"- K'< v XtCTffcfiSrlOO 1 
T(C^CT^^G257G100 Sephadex 9 v-? h 7 4 - tzftLfco RlrStt^fto 

2 //g ^nx.> ^^y-^MlCTf#^tl^«^30^T ©e*67kiwjgft?Lfco 
1 >MllcPNA^<D:fr U □TdGftaD (R12 X-r -y 

1 0 
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±,ie(Cj: OlE])|X^tl^ 1 ^.cDNA30jul tt> ft^^»50^1 <Dfcfcifctp-?:\ 200 
mWtJ ^ isJl$%j~ h U OA (pH6. 9 ) „ ImM MgCl z . lmU CoCl 2 , InM 2- J foil 7 
hx.^;-;k 100 ml\ dG1P(D3kft<Dht, 9- x ~t-)i^'jr*is? 9 Vlrf-'Jfr 
V 7 >X7x7 — t? (TaKaRati) 32 unit UT37°CT-30^Pb1©^ 'J ^dGftlTO 
JKJ&Jcft tltzo KJt^7B#«-EDTA^50inMi S «fc "9 ICjJDX.. — il© Z> s-J-h 
/7 a Dt.ybAi: «fc SWbEfcl. ^ -^M^IIT. 31 1 <£>j@$67ki::i§ft¥ L/c 0 
|£ 2 jicDNA£f& (112 Xf'v 7©) 

is i mcDM&mm^ i t^w, 2 mcmk^mt^T^^ ■? 1^1 tz c m'&nmw 

Ul <DfcI&7ht\ m2&f&'<v7r- (200mH Tris-HCl ( P H8. 75) . lOOmM KC1 . 
lOOmM (NH 4 ) 2 S0 4 . 20mM MgSO,. 1% Triton X-100 , lmg/^lBSA) 3/^ % 2 §1 
l/<7 7r- (200mM Tris-HCl (pH9. 2k 600mM KC1 „ 20mH. MgCl z ) 3/U s 
dCTP. dATP, dTTP> dGTPg-* 0. 25mHL /3-NADII 6 ul . * V ztdGttfiaZ tltzWi 1 
IJ|cDNA31ai1 „ m2B.-?^J-?-- Ty-?*-: 

5 * CAGAGAGACAGAGAGAGACACCTCACTACTCCCCCCCCCCC3' (Sac I fccfctfSpe I ©IS 
taK^J^-irt;) 600ng £/J0;L> Ex Taq DNA# U ^ 5 — tf CTaKaRa Ex Taq : 
TaKaRa*±) 15 unit. BtlfetSfeDNA 'J H—-\£ (Ampligase: Epicentre) 150 unit . 
frJI!M£RNase H (Hybridase /.Epicentre ) 3 unit IZ. J; o XW> 2 ilcDNA^^UX 
L/io 0.5M EDTA&1 /a flQ*SC<bTRJfc£#±£-tf. H(CM6J&7t£fefi*t 
ZtztblZ, 10% SDS 1 jul ^ 7 a-r ^--t? (Proteinase) K 10 /.t g ©6h£T1- 

ybCtilCTtHL/-: 2 #§l5t£ScDNA^#^ 0 

UJlV-fim^ ct 0 f# £ ttfc— #®l7u£gcDNA^ £ . A ZPAII (STRATAGENE) 
^T7-f ^^'J-^i^o ?o — — > ©^©packaging lysateti GIGAPAK Glod 
(STRATAGENE)^ffl^T'ffi7*(Cj;«9n o/Co ^©*£IH, 15 jug ©mRNAJ; 9 2. 5 xlO 7 
^ 7 r - v£i#*io 5 >^Aic t° v ?T ~f'&* $T&(C «fc <9 . in 

vivo excison CJ:^7X; K?a->(cgtHU 5^ O'-? U -©t^AcDNA© 

i$OTa-xy ;umm*fijT7fi']^ l , mit l /c 0 ©*£m£gi 1 ic^-r 0 

ft 1 O^^^^'Tie©^ 2 ©#SJ£ (#W 8 - 6 0 4 5 9 ^©?i& (M/±) «C 

L I 
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X'U VJ > h +M Xi)< 5 0 0 0 &H§M)^ a - ynt< 2 f^RiKc 
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mMW\ l c!:[5]tiicLr^fcmRNA^-ffll^ #i¥8 - 6 0 4 5 9 -^CDT^ (m 
;£TtfpAcDNAcD;g££T#a mitL^io -eco^fil^ 

mRNA-cDNA it£r&Q£l& 

10 CDmRNA&^ ^Superscript IT (Gibco BRL)©2000unitlC X { 9 ^ 0. 5mM 
5-methyl-dCTP > lmM dATP. lnll dTTP, ImM dGTP<£>#&4l:T\ 100 1 '«»>/7r 
- (50mH Tris-IICl. 75mM KC1. 3mM MgCl 2 . lOmM DTT) ©^T^E^S^^fT^ 
-> Aio. -/^ ■< -7 — <h Lt, 5 jug 0^'j3'7^b7j-f K 

3' NMTTTTTTTTTTTTGAGCTCTGAATCAAGAGAGAGAGAGAGAGAGAG5 : (N : i"'O^B§^^"c t 
of. M:G A\A ?K ) £fflO/- Q £B£(i42T\ 455^0^ > ffi^'TfKfcmZWCT 
205M ^ ^- •> a > LTmRNA-cDNA fI£{#£^/& L/c 0 

±I5J*rt>it. fifllll--y->^>'U^7K±(C^L^o tf^T'4 |/1 (DO. 5M EDTA , 8 
^1 C7)5M NaCl 5^163 1 <DH 2 0(|fcf*llfi-7!><200 // 1 {eft S J; ? 
;n:il)DL/:o I^&^Ki^Lfct, M^^l. 5ml ? ^ > K^ifc 

1 3 
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100 p 1 (D7 x y h U x&<300 //l 0^DQtw^«L f:a. 
IffU 2 5^K±T?££P L lo.OOOrpm T3 ^jgiC^glLfco 7KtB£G£ 

5fel/d%. IJrfcfcxy/<> K^7fi:|R/; 0 ftl*T\ 100 Ml <D9aa'*Jl2* 
£/&lU mWl, 2^WK±nm\\Lt^ 15.000rpm T*3 ftfflMfoftmLtZo 
7k*g£I^£lf^ WtiKx.v'O V)l-7^&LtZo 500 jul CDlOOifcx^y- 

Pa116000rpm-e&'C»#StLfco o^T\ 70% &tf80X x*y-vUT2 ®zfe/£Lfco 

x. z mfc-emm l /c g £ nfc^ u > y h £47 ^ 1 ^7j<tc^ : ^ l ^ 0 

COSJt^4&J6S.I^. • 20 it/ 1 cDSlC&^t&SX U ^tUdl /il CD[ a- 32 P] . 
-dGTP(3000Ci/mmoU lOjuCi/ ju 1 > Amersham) ^D^.SCii:J;^ SlO' 
cDNA $g^£fi&W£iR»|j£Lfco RI<fHfeLA:20it/l O/xJfcrtS^O. 5 // 1 &DE-81 
^-^-liCXt: >y h U pH7. 0 (DO. 5M- U h 'J O AT* 3 tzw\ik<D 

RNA g) v ?f - ;UgRfc^g) h";t ^ ><D&£ 

mRNA-cDNA &&&<DnRH\<D is^-^UtiL ( 1 ^iiCAP > ftfc^tiRNA ®3'.3&) (:: 
^-niC^ < f^f- > t v K(Sigmafct) iStftRNA -y 'J >^W^T£> 

-7 

±IEXSTi#t>tl^47//l ©7Kt-!!S?S L .fcmRNA-cDNA U&Pf (1.5ml <Z)x.y^ 
> Ffr7 f gtpX- ic\ pH4. 5 £>66mMI1#^ h 'J O AMf;^3. 3 u 1 tS^bSJi LT 

.©o. 2M i®=3<ymmj- h u ^ a 1.290 ^1 £/&/jnu i£ft&#©T\ * 

lac I. VT, 11 /il <D5Migfb^" h 'J OA, 0.5 .a 1 O10%SDS % 6 // 1 O^V7d 
'<J-J\,&1jax.. 7K±T30^Pa1Y 3 > L^%, 10-20^1^11^1 

Lfco CcDf^dlOmM t'^f - >tF?y >(long-arm)7K^^(3. 7mg/lml) %Wm L 

7-Co 

it'D^SItT^£L^itSa^^80X x.?y-;U200 jw 1 T#fcl\ 7R50//1 i:f|j§- 

mZ&tZo Z<D%m^m. l <DlMBfcgfc:>- HJ OA5 /U . 10%SDS 5 // 1 N Hie 

1 4 
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7c£flcDNA<ftRNase {£fj , 

<*:"<£>£ 9 ^tgS^g^fT' h I *§!RNA ^/PHfclf- & - i/j<^jR^i:RNase ONET™ 
(Pronegafcfc) tMIt S C £ JC J; «9 . i£$£^lz X o T5££(CcDNA/j<f$.g£ fttt;^ 
ofcmRNA, fc«tCKmRNA©3'*^{C^$n^b'?!-^->^S^aX0l^l^o M(*tfJ 
IClinRNA-cDNA fl^f*© &f&<Df&„ RItf4$£ ft7^fc«0 jt/ 1 t #41^80 n 1 

Wzzf-JlLiz&i, AQvl GDRNase I '<?7r-. 355 // 1 <D7|<. f LT 
50unit<DRNase I ^{^o Tfi^4 ; &30^7 , ^30"C"c Y >4- j.^— -> 3 > Lfco 

^£McDNA<Pj« 

2. 5mg ©B^tRNACDNase ITffWI L/c) 500 1 KPSSI L 1 0$fig*± 

>+ j./<--> 3 >L /Co RNase I T?toSLfccDNA£Ji§2©Ii(f^S£ftfc t*- 
XJCJDX.. pH8. 0 ©0. 25M-EDTA. 0. 5M-NaCl ^'^y7 7 -^ ^I^thW.: 

t - x^;m l u ^ «k -5 . i5^r B iM^-c-B#MS *5 y&-tf ^< ^ •> 3 > 

L/io *tf>&t*-X£ P H8. 0 0. 5H-EDTA-C 4 IhU 0.4 %SDS ~c 1 [e]> *-tf>&. 7 
? VT-Ml 'J -^7j<T"- 3 HJgfe^LAio SftF4£l00 //l ©RNaseH/<-y 7 r 
-c37"C-c305t-Fb12 unitORNaseli-cMJStt. 0. 1XOSDS <h#(c f-X^ > + jlK 
3 >-rSC<h*cj;t> f -X/js^^McDNA^^SL^o ^i^RNaseH&LIl 
©^t"- X*Mi^nrj:OcDNA(CMLT(±. 15(CpH9. 0 , 6 5 °C TFlO^fMI 
Tris-Formate ^'777-0^7^ *)WMfr1&*\7')Z.t\z.&K)W^%2>o 

ntz7t±m 1 #$gcDNA(i 7 i J - ;U/ ? a a * gttStb £ n> 

G25/G50 sephadex^ D7|^7 7 i nfi 0 Rl7gt££J#o 7.5 ? •> 3 > 

CitCctoTlO^l (w^T'M^^o 
1 ^IflcDNAOoligo dG f^C U 

±gBlc«t«9lHliR$n^ 1 *IScDNAicoligo dG pH6. 9 CD . 

200m!UNaCacodylate, ImM MgCl 2 \ Ml CoCl z . lmM 2- A Jlfl 7° h J 

lb 
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100 n MdGTP ©50 n 1 '<y-7 7 -TT;-37 n C305^r Q l32unit© ^ -i+jl ;■ -f' * v 
7? h7>^7x7— tfCTakara fcfc) £^£Jfc£-t+^ 0 EDTA&it 

**zt&"^50mM(cte -S J: o ClftDPu 7 x 7 / ? o n ^UATf&tt}^ G25/G100 
h^7.7^ -KttSftfco @«K£ttrt:dG-7M 'J cDNA tiK-^iR?l«c«t 

or+>>^>'u^^-7'i^-c-3o^i st^Ufco 

m 2 ticDNAg^c 

6 #1 0^2|if£/^7r-(pH8. 75 © 200mM Tris-CU lOOmlil KC1 , lOOmM 
(NH 4 .) 2 S0 4 \ 20mM MgS0 4 , IX Triton X100, lmg/mlBSA), x: LT3 fil <D$£2.ffi 
m'<v ? r- (PII9.2 (D 200mH Tris-CU 600mU KC1 . 20mM MgCl 2 ) iSadfcJ; 

vspeiommmmmsmmzstsm 2 ^7- 7^ - 

(5' GACAGAGAGAGACACAGACACCTCACTACTCCCCCCCCCCC3' )600ng, 0. 25mMOdNTP' S, 
15unit©ExTaq 'J / => — fcr (TakarafcL) . 150 unitCDT > //~tr\ ii%f4 
DNA U 77°— -tr (EpicentrefcL) , 3 unit©A-T "7 'J ^'--tf x . jjrtSM£ ■ RNase II 
(Epicentre fct) oligo dG-7M ^ Km 1 8fcDNA£^ifr&&gS607i 1 

©felML^o C©S^^55°CT-5 ^^T0.3 °C / ^©IiJ^-t?55°C^ 

£35Tl£Tifc*«;:i^&Ttf\ 155^35°C\ ^{C15^72°CT^--7^^^ ? 5 
-T^^-rj > hD-^L&J&Stirfco T^- 'J > 'Z/Wm$. 35°C-C1 B^ali 
65^^30^, 1 >4-^--> 3 >i--g.Cch{CctoT^^ig$n^o 

ffi1t{CH^|4^r7 x J -)l/ >7 d DifwUA-etlfittl U ^-^/tilCftLts 
#§gcDNA£lE|J|XLfco ^^n/m^:ticI)NA(co^T> HJS^J 1 LT, I^A 

cDNAOil^^^L/io 

3I»|J 2 

^»ijTT(i, RNA-DNA 'Wyij , y Kffii^ mRNA£ > •* yft^mHSfr Z> tz 

^-^i, ^ficDNAO^^^gttSC^T^SC-i^-^^ab, ^ 
T©U-> 1-4 ©4 II©^?d:SIIi^MT|#t>n/cRNA-DNA 7 # 

O - * mhik(D * - h "7 V * / 7 7 COIS^IH 5 (C TFTcj - (ft , +1- 4 - 77 - (i 

A Hind IIIT-Jd-S) 0 • ■ 

16 
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IE) 5 {c^i-MmicfcoT, u- > lt2 t^mZirht, b-> KDWu- 
> 2J:^MiS^L®^"#< > i^^cDNA^J-J: «9ML ^RNA-DNA M^fJ y K 
liitCJ; ^TmRNACDft^WtJJBT^^lih^nT^-SC i/j^^-So £ £C U-> 

cDNA^JCtOff^L^RNA-DNA ^Yr'J -y KtH^JC J; o TmRNA<D{b^i?]ltf^ 

l>-> n.lO//gmRNA — (pcDNA&Jifc ( [a- 3Z P] dGTP-cflfgJD -*d>f*f-> 
ft— (3)7 t" > £ - X*TtE£Sc9 t) ©CD^fflitE— W&.T ii a - Xfl<fJj 
l>->2] 10 gmRNA -*© >f b— (DcDNA^i5Jc ( [a- 3Z P] dGTPTfg 

C U — > 3 1 5 u gmRNA -^CDcDNA-afi£ ( [ a - 32 P ] dGTp-etif$) —© L";t ^- > 

0->4) 5 ju gmRNA — © t**f- Wt-*(J)cDNA£j& C [a- 3Z P] dGTPTti 
ft) ^ttTtfo-Xflcl!) 

O— > 1 ) 

G) |£ 1 |g c DNA£j% : [ a - 3 2 P ] dGTP-clifgfc 
[l]mRNA 10 Mg 

-f^-i-?— 8. 4/^g 

DW [1] <h[2] ^flO^Tfll^lOO u\ tte&m 
[2] 5 x 35— ii/ <• - y 7 r - (GTBCO BRL) 18. 18 n 1 

0. 1M DTT 9.09 u 1 

lOmM dNTP mix* 5. 91 U 1 

BSA (2. 5jug/jug) 2. 27 ^ 1 

[a 3Z P] dGTP (10 AfCi/ #1) 1.0//1 

RNase -f >tt*^- (25000U/ml) 0.91 1 

Superscript ™II RNase II - i£$£¥S#lt 

1 7 
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fCl/jreT/OJSWZ 

(20011/ //j) (CIBCO BRU 10. 0 u 1 

nt 100 fl\ 

*5-methyl-dCTP, dATP> dTTP^ dGTP, 0 

[i] ^65"cctio5>Pp1, mm&. mt>iz7k±izm)}$ittz 0 

[1] tl2l &T--i) >yfiS35'Cr-l #P a 'H >.+ ^-<- h Lt^b; 
"T 5 o ^ffrf£ 7x7- ;k -'' ? d n * /u a (c J: £ fftft N x. ? J ~ M±m^m.X . 
47iUl RNase 7 U -©>KiC^?L^o 
© RNA -^Tt- - >l(D t"* f - > fb 
(a.) 'J^-Jiomit 

(1) ±ien#^n^^>-/;u 47 #1 

1M NaOAc (pH4. 5) 3. 3 u I 

0.2M NaI0 4 1.29^1 

(2) 5M NaCl u vl 
10%SDS 0.5 vl 

<i V-fw*J-)\, 61 ill 

305^4 tlc&^Tf y*^- h.Lfc&, 15000rpm . 15^1 (4 
°C) <nm>L>lZTm^ntz-/±m&10% x?y-;UCT2HPJ /XL, 50 RNase 

(b) f7j-f->(t 

(DIM NaOAc (pH6. 1) b ul 

10%SDS 5 M i 

lOmi! tf t K-7 K (Sigma) 150// 1 

(2)1M NaOAc ( P H6. 1) 75 n 1 

5M NaCl 5^1 
x^7-;U 750 ^ 1 

7K±(CT1 B^2ifcg&. 15000rpnu 15^1 (4 °C) M>bl, M£70% 
y-;KcT2["l'J >xLf;o ©^{170/^1 RNase 7 U -©7j<iC/gj$ Lfc 0 

18 
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©X h U ~f Y T \£ > b' - X£ffl I- >/c^;£:J|cDNAcpf» 



±ieTi#^n^-9->^;u 70 ftl 



lOxRNase I 



^'777- 



10 Ml 



RNase One ™(Promega) (10U/ fi 1) 20 // 1 

100 jwl 



37°C, 15 ^0 + ^--/ 3 >Ltz a 

(b) f v > f - XiCL J; S5c£ScDNA©f$3I 

(1) XhbthT t'->' > If- X (MPG) £ fTl-f - >-fbRNA-DNA (D%£& 

X h U7-|>Tt-v>^att^7LK^-5X(Magnetic porous glass (MPG)) 



(2) MPGO&fr 

[l]50mM EDTA, 2M NaCl -^4 (e! 

[2]0. 4% SDS. 50vg/vl mmRH\(Dm&t:i 0 

[3]10mM NaCl, 0. 2mM EDTA, lOmM Tris-HCl ( P H7. 5). 

20% r U -tD-yl/Tl [H] 
[4] 50 @^tRNA7jQ»-cl [o] 

[5] RNase II '<y7 7 — C20mM Tris-HCl(pH7. 5). lOmM MgCl 2 . 
20mM KCU 0. ImM EDTA. 0. ImM DTT ) "cl 0 

(3) RNase Hie J: ^^^cDNA6D[p1i|5J 

[1] RNase H '< 'y 7 y — 100 £< I 

RNase H 3unit 
^T^L^MPG lz})Uz_, 3TCTm}fflM& L tz a 
[2] 10% SDS lul 
0. 5M EDTA 2 U 1 
&)UZ^ 10#R3. 65VU ±.m&\£)i&Ltz 0 

Co ±m&7 x. ; x-t j -ji/tmizxmmLtzo 

1 9 



(CPG.NJ) (lmg/ml) 
f 'Tf-^- WbRNA-3? 1 licDNA 



500 1 



100 nl 
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[U- >2 j 
© RNA it* - Jl<D >{b 



(a) : J^~Jl(Dmit 

(DmRNA (10 /ig) 47^1 

1M NaOAc ( P H4. 5) 3. 3 tx 1 

0.2M NaIO< 1.29/il 

(2)5M NaCl U n\ 

lO^SDS 0.5^1 

-TV^d/nV— Jl> 61 'a/1 



^D^., 30#R84 "CJC&OTV > + ^/<- > L/c^, 15000rpm, 15#fiS1 (4 °C) 
©;t^lCTf#^n/cM^70% y-;KcT2(a]'J >xb, 50 1 RNase 7 'J 

(b) t'Tt-f-Xb 

(DIM NaOAc (pH6. 1) 5ul 

lO^SDS 5//1 

lOmM b"^'f-> t K5 v K (Sigma) 150 1 

(2)1M NaOAc ( P H6. 1) 75 ^ 1 

5M NaCl 5yt/ 1 

x^y-,b ■ 750 ju 1 

ZHOU. *±IZT1 mmmm, 15000rpnu ftftffl (4 °C) ,|M>U Z5t»^-70X 

x^ y -;K'T 2 0 U > .X L^ a S&ttKRNase 7 U -<7).7K^^H? Lfco 

® m 1 mcW\&m. : [ a - 32 P ] dGTP-C^m 

[1] t':tf- WfcmRNA 5^ g 

8. 4/^g 

DW [1] i[2] £flQ;iT&&100 ul tU6M 
[2] 5 x m—IS' < y -7 7- (GIBCO BRL) 18. 18 n 1 

2 0 
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0. 1M DTT 



9. 09 u 1 



dNTP mix* 



5. 91 ^ 1 



BSA (2.5jwg/jKg) 



2. 27 v 1 



[«- 32 P] dGTP (lOjuCi/ /H) 



1.0 til 



RNase >f>tt*^- (25000U/ml) 



0. 9UU 



Superscript ™II RNase \\-mZm$% 



(2001)/ //I) (GIBCO BRL) 



10. 0 n\ 



It 



100 //l 



*5-methyl-dCTP, dATP, dTTP. dGTP. 10mM7^£EK£o 

[i] ^65°c(iTio5->rBi. m^^yK±i^m^^±tz 0 

&^^\ [1] _[2] £T-- 'J >?'-_^35°CTl #RSH >4-^- h Lt^^, 
Ma L /-Co 

@ X h b 7° V T b* v > b- X£ffl Wc^_^cDNAg>j» 

(a) 5t_ScDNA©iHft 

_hieTi#^n^-t>^ ' 100^1 

10 x RNase I '<y 7 r — 50 //l 

RNase One ™ CPromega ) (10U///1) 5^1 

M 345 1 

If 500 Ml 

30 C 'C, 30 ftffl >T > 4- •> 3 > L tz Q 

(b) 7. I- V-fY-7 b' v > t*- J; &5t_^cDNA<£>f$5$ 

CD XhU7h7 b' > b*- X' (MPG) t XfcRNA-DNA <£>M _ 

X h h T b'v y^WM.\^^\M^7 X (Magnetic porous glass (MPG)) 

(CPG.NJ) (lmg/ral) 500 //I 

±ie-C n h i . . • ^ > 500 a« 1 

(2)MPGtD/Jt/?> 

[l]50mM EDTA> 2M NaCl <Dfcm~CA _l 

[2] 0.4% SDS, 50/ug/ntl 6N*tRNAtf>f&8nrl _l 
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C33 lOmM NaCK 0. 2mM EDTA, lOmM Tris-HCl (pH7. 5), 
[4] 50 fig/fil SI®tRNA7K^T-l @ 

[5] RNase H '<y7 7 - (20mM Tris-HCl(pH7. 5K lOmM MgCl 2 , 

20mM KCh 0. ImM EDTA, 0. ImM DTT ) Tl 0 . 
(3)RNase H*C«fc 5^±gcDNAO|p|iK 
[1.1 RNase H 7 7 - lOOjtzl 
RNase H 3unit 

^»L/cMPG icfla*^ 37°CT30^»^L^ o 
C2] io;>o SDS 1^1 
0. 5U EDTA 2 nl 

Mm*., 10^1, 65°C L , ±m <&0IR L fc 0 



(U->3) 

1 gj£cDNA&j£ : [ a - 32 P] dGTPT^ 
[1] mRNA 5yUg 

8.4//g 

DH' [1] i[2] ^O^Tffc^lOO jul 
[2] 5 x m—IM' <yy 7 - (GIBCO BRL) 18. 18 u 1 
0. 1M DTT 9. 09 u 1 

lOmM dNTP mix* 5, 91 ^ 1 

BSA (2. 5/;g///g) 2. 27 # 1 

[a-32P] dCTP (10jt/Ci/ ^ 1) 1.0^1 
RNase -f>tb"*- (25000U/ml) 0.91 1 
Superscript ™II RNase H^jtftfeTffiflfc 
(200U///1) (GIBCO BRL) ip. p ui 

«+ 100 jul 



am 



*5-methyl-dCTP, dATP, dTTI\ dGTP, &*10mM^«& o 



9 9 
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[i] ^65 n c{cTio^r B i, mmmk. m.^^±.\zmh^^tz 0 

47/URNase 7 U — ©7k(C^jWLfc 0 
© RNA v^-^CDb'Ti-^ 

(a) i?jr-Jl<Dm<t 

(1) ±!e-em«iia/c-t^>^ 47 ^ 1 

1M NaOAc (pH4. 5) 3. 3 // 1 

0. 2M NaI0 4 1. 29 ju 1 

(2) 5M NaCl 11^1 
10KSDS 0. 5 nl 
<i 7^d/v; 61 ul 

^DX.. 3053^4 "Clifc^T^V+a^-hL/;^ 15000rpm . 15^^ (4 
°C) <DmOlZT'&t>ntiikm^Q% J -JUZT 2\a\V >XL 50 ^ 1 RNase 

(b) \£*?-y{t 

(DIM NaOAc (pH6. 1) 5ul 

10%SDS 5.ul 

lOmH t h'7 y H' (Sigma) 150 ft I 

(2)1« NaOAc (pH6. 1) 75 ^ 1 

5H NaCl 5 // 1 

3-9 J — )l 750 fi\ 

^DX.. 7K_htCTl B*P H 1feIt, 15000rpnu 15#Pb1 (4 °C) zM£70% 

i^-/H:T2@'J>XU:o &&tfJl-70jul RNase 7 U -©TRKjgft? L/c«, 

© XhU-/h7e'y> fc* - I ^^£^cDNAg>ffl!3i 
(a) 5££ScDNA<DiStR 

±15-c<#^n/c-t»->^yU 70 ^ 1 

2 3 
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lOxRNase I ^'777- 10. #1 

RNase One ™ (Promega) (lOU/^1) 20/^1 
Bt 100 ,ul 

37°C. 15 > + ^K--> 3 >L/Co 

(b) X h U7 3 |>7 t'v>">b-- X'iCj:S^^cDNA(7)ti5i 

(1) X hU^hT t* > f - X" (MPC.) t t'^i-f - XLRjNA-DNA 

X h U"/ h7t"y ^fH&'&^TLW # -5 X (Magnetic porous glass (MPC)) 

(CPG.NJ) (1 mg/ml) 500 aU . 

t'tff- WtRNA-^ lilcDNA 100 u\ 

(2) MPC©#fc-# 

Cl]50mM EDTA, 2M NaCl 0 

[2]0. 4% SDS. 50jug//il S^tRNAc7)^-ei 0 

[3]l0mM NaCK 0. 2mM EDTA, lOmM Tris-HCl(pH7. 5), 

[4] 50 ng/ ji\ wmmkywm&Tii @ 

[5] RNase H '<77 7 - (20mM Tris-HCl (pH7. 5), lOmM MgCl 2 , 
20mM KCU 0. lmM EDTA, 0. ImM DTT ) Is I [e] 

(3) RNase H(c X £5££^cDNAoD(n]iK 
[URNase if ^'777- 100 ^ 1 
RNase II 3unit 

[2M0% SDS \ u \ 
0. 5M EDTA 2 // 1 

I0&m, 65°CL ±-/S^[H])RL/-io 

(c) ±ffi&-7 x.J-)l/ ?nn*;bA(cJ;3^£tk J -)l : fcmzTmW.LtZo 

2 4 
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(D RNA is*- Jl<D y it 

(a.) iyyf-JKDmil 

(DraRNA (5^g) 47 ml 

1M NaOAc (pH4. 5) .3. 3 n 1 

0. 2M NaI0 4 1.29^1 

(2)5M NaCl 11^1 
lO^SDS . 0. 5 //I 

-f Vfa/^y — /U 61 ^1 

£#DX.. 305^4 "Clcfc^T-f >4-^K- h Itzfc, 15000rpm. 155}^ (4 °C) 
(D'M>L^Z.-C%^ntzrtm^:lQ% x^y-;U:t2@'J >XU 50^1 RNase "7 'J 

(b) f^-f-Wb 

[1]1M NaOAc ( P H6. 1) 5^1 

10%SDS 5;Ul 

lOmM t'^f-> t F'7 v K (Sigma) 150 ill 

[2] 1M NaOAc (pII6. 1) . 75 //l 

5M NaCl 5^1 
j^9/-JU 150 ml 

£tiU%.. 7j<±(CTl mf^tjWk, 15000rpm. 15#RIJ (4 °C) MOL, : rJtim&70% 
3-*? J -;KCT 2 [sJ 'J >XL/: 0 HI&lfttcRNase 7 U -©Tkfcigft? L^ 0 

1 flcDN A : [ a - 3 2 PJ dGTp-etgf% 
[1] f^-f-XbmRNA 5 

-f "7— 8. 4 /t/g 

DW [1] £[2] ^D^T«^100 jul ct^Sft 
[2] 5 x Wi— By <?7t- (GIBCO BRL) 18. 18 v 1 
0. 1M DTT 9. 09 u 1 

lOmM dNTP mix* 5. 91 // 1 

2 5 
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BSA (.2. bug/ jug) 



2.27 u\ 



0-32P] dGTP (lO^Ci/ /u I) 



l.Oul 



RNase 4 > b (25000U/ml) 



0. 91 u 1 



Superscript ™II RNase H-i^$c¥S^ 



(200U//il) (GIBCO BRL) 



10. Q ^1 



100// 1 



*5-methyl-dCTP, dATP, dTTP, dGTP, &*\mfr>hf&& 0 
[1] £65°CiCT105^k S^«C7|<±lc^^-ti:^ 0 

[1] <t[2] >^-^35°Cri »> + a<-hLT^b, 

© X • h U •/ h T b" v > X£ffl I * tz5E£&cMh(Dffim. 

(a) Tt^cDNAOiltR 

±ISTi#btL/i-»t>^';u ioo ^ l 

10 x RNase I '^; 77- 50 ^ 1 

RNase One ™ (Promega ) (10U///1) 5 # 1 

DW 345 //I 

It 500 fi 1 

30°C. 30 #RJH •> a > L /Co 

(b) Xhl/^h7t'y> b- X'C J; S5c£ftcDNA£>fifi5I 
(1) X h h T b" > b - X (MPG) i b^ f- WtRNA-DNA 

XhU^ hTb*^>|&M^t£^?LW#^X (Magnetic porous glass (MPG)) 
(CPG.NJ) (lmg/ml) 500 // 1 

±MT\^^ntz^yf)l 500 //l 

Cl]50mM EDTAx 2U NaCl <Z>fg$nM [el 
[2] 0.4% SDS, bO/Jg/ul SIStRNA®^T-l © 
[3]10bU NaCK 0. 2mU EDTA, lOmM Tris-HCl(pH7. 5). 
20% ^'U-ta-^Tl 0 
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[4] 50 vr/vI KN3tRNA7K?&?l£-ei HI 

[5]RNase H '^ 7 7 - (20mM Tris-HCL (pH7. 5) , lOmM MgCl z , 

20mM KC1> 0. lmH EDTA> 0. lmM DTT .) Tl 0 
(3)RNase Hlc«fc S5££:^:cDNACD[H]JK 



[l]RNase H '<y y y — 100 //l 

RNase H 3unit 
£8fc#Lrt:MPG Jcfln*., 37°CT305>ra»UL/c o 
[2] 10% SDS ljul 
0. 5U EDTA 2 1 



£JjO;t, 10#fiJj. 65°CU ±.m%\E\Uo 
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1 . mRNAcD^±^(c^;l-5cDNAcD7 Y 7'5 'J -^MtS^T*ot, 
mRM^mm iU y 7 v - J; *9 J: 0 RNA-DNA fl#rf*^«^ SIDfM. 
RNA-DNA *t£^£ffMLT<. ><5niRNA<Z>5' Cap ( 7Me G ppp N)+J-^f M-fREi - * •>' 

^ v PftT&tiaa L fcRNA-DNA fl£#<9|*k mRNA^^^(C^C1-^,DNA £W 
"T 3 RNA-DNA * -y ^^©M^Uffl LT^it 61*1. 

i^t#Mi:1-S^F<cDNA5 < 7'5 'J -«M^ 0 

2 . ^ 3 4 -7-^<oligo dTT'*) Sf# #11 1 {cfB^^io 

3 . mRNA©5' Cap *Y <i Y iztf&t Jim^M 3 * MMi- MJ 0 ATf^ 

vT;U-r t KiSJft Sitae y 7'AT&&£i£ ttfcmRNA£IB§H-5f&#JI 

1 */cti2 tcie«©^ 0 

4 . th°7 >5fcJjSS£Wr 3 * v PATAU t v >^m^i~6 > 
AT K^-tf-f h") £fc(ifc K7->'^)SHtS7t'y^ (T 

t*^>t K) T'*sm*ig3ie*s©^o 

5. 1 TfctgRNA ^WrTSRNA mT&&& I -fcRNA-DNA 
ft£-#HbLT* mRNAO^^JC^L^^DNA ^Wl)~ 6*I£{$© 1 

6 . * •/ ^WmRNA^ Cap 1M h ^^-^Illiti^pJ^'g' 

6 £ >5i^ T ; & «9 , ElffifW±^mf# L £ 7fy>i, RNA-DNA 

^tcwrsDNA ^w^-sts^^^st-^sm^ i *fci± 2 {ciauco^&o 

7 . * * r^WmRNA^' Cap u- 4 V izftftir Zitjr- Jiffife tmSaHfete-g 

^lWS7fy^?T'*0, @ltgmf*±(ca^L/c t'^f->d:, RNA-DNA 

8. mRNA^^Kft^ScDNA©^"^ 'J -^Mt^^t^ot, 

2 8 

BNSDOCIO: <WO_9820122A1_I_> 



WO 98/20122 PCT/JT97/03992 

mRM&mm t L> ~f3 -f -r — J: { ;) i^lS^ic J; «9 RNA-DNA iU&fc&Mtfrt- S Iff.. 
KNA-DNA *I&^ffMLT0SniRNA05' Cap ( 7Me C ppp N)^-f Kc#^1"S^ 

t'* f- >5t-T^^^r L /^RNA-DNA t££r{*£ s 1 #i#RNA 5RNA 

^T/S-fbLT, mRNA<D^:£S(C^L^DNA &^ir Z>tM.a-tfc<Z> 1 .^fMRNA 3|5£ 
W-T -5 C £ J; *) C £ f'^i- * SIfl, R 

t'^f->5tWM^L^mRNAO^^^{C^JC^^DNA £W^-5t££{*£. UttS 

taf*±{cmf# l r t* > v-xmi-t sin, 

9 . inRNACD^^(C*t(C1-ScDNA<D5>r.7'-7 U -*Mt^^t"*iT, 
mRNA iU 7 5 v - «fc *) «£ *9 RNA-DNA $%&te*f%$L-t 6 IfM> 

RNA-DNA jfc&tt^ffM'LTl^inRNA©^ Cap C 7Me G ppp N)^Y h-|:j?4tS^ 
*-nm&i^, T £ "> ; >#i^£££-ti 

T tf v >fi=F&&& L /cRNA-DNA lt£rf*£. 1 ^ISRNA £#J»rr 5RNA ^ft¥B* 
ST^fbLT. mRNAtO^fttc^L^^DNA SrW^ 1 »RNA SB£ 
Wrl" S C i tc J; <0 C <Dli&{#>&> £ T t' •>' Wj}=F-£m&ir SIS, 

T t" > ; >5tWIS^L^mRNA©^SJC^{E;i-SDNA EM 
IS f#± lc flt# L rt: fc** f > ifS^$ -tf T^llf- o Ifl . 

£ a t; C ch i 1" S 3c&gcDNA - <Dff Jifc^&o 
1 0 . 77 4 -e.-*<oligo dTT-*> Slg^M 8 * fcli 9 iCiem<D77/*o 
11. 1 :4-iiRNA ^Wr-TSRNA l ) 9 UT — tf I T£> StlM^I 

5. 8 — ! 0 (DK^ftlfr 1 JlJCHHtfeOT^^o 

1 2. ^>gt$n^mRNACD^^(C^tt£:t-6DNA £Wi"StI££M>^ 1*^3* 
^S:cDNA^[£liRi-?.l#>)<JM .1-11 Ol^irnfr 1 II(CietJcCD77/io 
1 3. fim£ftt~mm<7)^m^ttfclT&{)M £W^Sft£fe, 

■y rsH^tfJ {9 SN" " c t iz X K> > l *ii7t^gcDNA^lH])Ri- SIS #ri l 2 tern© 

1 4. 1 ^^^cDNAcOlEliK^:. 'Mi£ n^mRNA^£^(cftJ6i}-SDNA £ 

2 9 
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m-ZmSitlz^ DNA-RNA ^7-; - y KcDRNA I^WtS^ RNaso 

1 5. DNA-RNA W 7' » j * KcDRNA l££«r«RNase *<RNase.H T^-Sff^ 

1 6 . |n|tt$ftfcm 1 <D 1 *g^££ C DNAg|£$fr]B<!: LT, I 2 C0cDNA«££ 
JfcU $£nfc£2©cDNA&££fiR^ SS£&-SaicDNA* * d - ^ > 

i~i 5 © i ^-rn^ i igtciBiccD^o 

17. mi cOcDNAj^<3D3' fcRNA £ tzttdM ©tM u' -7-^-5 -f y_ •> 3 > L 
Tf#bn^cDNAIi^Mci:L, ^7^*-i,3>l^.j^-0ffiiat'J 
^-*^^7-iLT, SE2©cDNAffi©^fi£^j:-5fS*JIl 6 IS«©^o 

1 8. SH£lz»mt£Uztf>)G , * J 'JC , tf-JA , Xti^'JT 5 » 

^ffl^rSlcOcDNA^'JSSic^iJC , tfUC , ^iJA , 'xtttfUT ^jjoL 



3 0 
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full length cDNA (D Preparation of 1st strand cDNA synthesis 

- — - — — — — — — — — — — — AAAAAA 

TTTTG4 



T 1 "I T" 

5Me£ 5Me£ 5Me^ 5Me^ 



t 1 r— 

5Me^ 5Mep 5Me^ 



d) Biotinylaion of diol groups 



1 AAAAAA 
TTT.TGa ~ 



CO. 



C G 4 



site 



full length cDNA 
^Jiotij^ CAP 



partial cDNA 5Me C 5Me C 5Me C 5Me C 
^^iot^> CAP 




T 1 1— 

5Mcq 5Mep 5Mcq 



full length cDNA 
^Moth^ CAP' 



<3) RNase ONE digestion 



5MeQ 5Me£ 5Me^ 5Me^ 



partial cDNA 



iotin^ CAP 



t 1 r- 

5Me c 5Me c 5Me c 



magnetic 
beads 



1 jmcp 



AAAAAA 



^^iot^> 



TTLTG 4rn 



CO. 



A A A A/-^22l2£sue 
TTTT 



' AAAAp^Sisife 

*°c r c 



04 




CAP' 

avid in 

full length cDNA 



<D Capture of full length cDNA 



T 1 1" 1 

5Mgq 5MeQ 5Mcq 5Mcq 



A AAA 
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J— KBiotiiO* 



i$ upiure or run lengtn cuin a 
Biotin >Cap —————— 



A A A A 
T T T Tq 



f avidin II II 

5Me c 5Me c 5He c 5H« C \ i 

full length cDNA tj\ » 

A o 




© RNaseH digestion (removal from beads) 

Biotin 

' Cap 

1 — I f 




5Me c 5He c 5He c 5He c 




(6) G tail addition by terminal deoxynucleotidyl transferase ^ o 
6 G G 6 i i i i t T TM 1 ^ 

0 



5He c 5He c 5Na c 5He c 



o 0 \ 



9 s 




^) ® oligo C primed second synthesis 

°4 CCCC ! AAAA 0 

C GGCG t 1 1 1 TTTT.o^O °, 




5He c 5He c 5He c 5Na c 
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T3 



* 1234 



23.0k" 
9.3k" 
6.4k" 
4.3k- 



2.2k" 
2.0k" 




512bp' 



05 



NSDOCID: <WO 9820 1 22A1 _!_> 



5/5 



ill i, *-* * 



International application No. 

PCT/JP97/03992 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 CI2N15/10 // C12Q1/68 
According to International Patent Classification (1PQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C12N15/10, C12Q1/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG) , WPI (DIALOG) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



"Program and Abstracts of the 18th Annual 
Meeting of the Japanese Society of Molecular 
Biology" (1995), p. 170 (see S4A-5,6), 
Y. Hayashizaki et ah 



1 - 19 



PA 



JP, 9-248187, 
September 22, 



A (Rikagaku Kenkyusho) , 
1997 (22. 09 . 97) (Family 



none ) 



Mol. Cell. Biol. (1995) Vol. 15, No." 6, 
p. 3363-3371, I. Edery et al., "An Efficient 
Strategy To Isolate Full-Length cDNAs Based on 
an mRNA Cap Retention Procedure (capture) 11 

Gene (1995) Vol. 138, p. 171-174, K. Maruyama 
et al. " Oligo-capping: a simple method to 
replace the cap structure of eukaryotic mRNA 
with oligoribonucleotides" 

Gene (1995) Vol. 150, p. 243-250, S.Kato et al., 
"Construction of a human full-length cDNA bank" 



1 - 



1 - 



19 
19 



1-19 



1-19 



^2 Further documents arc listed in the continuation of Box C. f~j See patent family annex. 



A" 

E" 
L" 

p.. 



Special categories of cited documents: 

document defining the general state of (he art which is not considered 
to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
ciied to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



T later document published aficr the international filing date or priority 
date and not in conflict wiih the application but ciicd to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 

combi ned with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
January 20, 1998 (20. 01. 98) 



Dale of mailing of the international search report 

January 27, 1998 (27. 01 



98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCT/1SA/2I0 (second sheet) (July 1992) 

BNSDOCID: <WO 98201 22Al_ 



Authorized officer 



Telephone No. 



mftZii'M >? P CT/ J P 9 7 / 0 3 9 9 



Int. CI" C 1 2 N 15/10 ,7C 1 2 Q 1/68 



mmz-tfr>tM4mn mmmfm (ipo) 

Int. CI* C I 2 N I 5/10, C! 2Q 1/68 



mmmnx-mm l^tet-t-- mmzmm turn®) 

B I OS I S (D I A LOG) , VV F> I (D I A LOC) 



7- n' 'J — * 






A 

PA 

A 

A 


1 S0B*#^£4^£¥:/n • (1995). 
p. 170 (see S4A-5, 6) , Y. Hayaahizaki et al. 

J P , 9-248187, A (RIKAGAKU KENKYUSYO) 22. 98. 1997 
(22.09.97) (7r; U — #L) 

Mol. Cell. Biol. (1995) Vol. 15, No. 6, p. 3363-3371, l.Edery et al. , 
"An Efficient Stra-tegy To Isolate Full-Length cDNAs Based o 
n an mRNA Cap Rete-ntion Procedure (CAPture)" 

Gene (1995) Vol. 138, p. 171-174, K. Maruyatna et al. "01 i go-capping: 
a simple method to replace the cap structure of eukaryotic 


1-19 
1-19 
1-19 

1-19 






2 0.01.98 




HI£H£MI]ll<ft£ ftA T 5t 

P^H^fSTfr ( I S A/ J P) 
SWISS- i o o 

m£»f-ftraE»jflUS=rH4#3» 


3LS§&# 0 3-3 5 8 1 -1 10 1 


\ 4 B 9 6 3 7 


r" 

fa&i 3 4 49 



B&xtPCT/ I S A/2 I 0 ffi2<<- t s) ( 1 9 9 2^7fl) 



mm 



1 



THIS PAGE BLANK (uspto) 



IBKStfllK B >>- PCT/JP 9 7/0 3 9 9 2 



«3lffljStriR(/J 






A ' 


mRNA with oligoribonucleotides* 

Gene (1995) Vol. 150, p. 243-250 v S. Kato et al. , "Construction of a 
human full-length cDNA bank* 


1-19 



ft£ PCT/ISA/2 10 (ft" 2 >Vj^# ) (1 9 9 2<f-7fl) 




I 




THIS PAGE BLANK (uspto) 



